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(57)Abstract 

PURPOSE: To reduce the number of manufacturing processes by 
the process performed for forming a second groove which separates 
elements from each other by forming the second groove together 
with a first groove for alignment target in the same process by 
utilizing the process for forming the first groove. 
CONSTITUTION: A first groove 2S for alignment target is formed in 
a first area on the main surface of the substrate I and a second 
groove 2W for separating elements from each other having a 
narrower width is formed between a second area 1 1 and third area 
12 adjacent to the area 11 on the main surface of the substrate 1. 
Then an oxide film 3 is formed on the entire main surface of the 
substrate 1 by thermal oxidation so that at least the groove 2W can 
be filled with the film 3. In addition, a well area 4 having a 
conductivity opposite to that of the substrate 1 is formed in the 
second area 1 1 and another well area 5 having the same 
conductivity as that of the substrate 1 is formed in the third area 
12 on the main surface of the substrate I. Therefore, the number of 
manufacturing processes can be reduced by the process for forming 
the groove 2W between the well area. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor integrated circuit equipment characterized by providing 
the following process (1) thru/or a process (3). 

(1) While forming in the 1st field of the principal plane of the 1st conductivity-type semi-conductor substrate the 
1st slot for alignment targets formed in the depth direction from the principal plane of said semi-conductor 
substrate The process at which a flute width forms the 2nd small slot for isolation in the boundary part between 
each of said 1st field, the 2nd different field, and the 3rd field contiguous to this 2nd field in the principal plane of 
said semi-conductor substrate compared with said 1 st slot. 

(2) The process which forms the thermal oxidation film and embeds said thermal oxidation film to the interior of said 
2nd slot at least by thermal oxidation processing all over the principal plane of said semi-conductor substrate. 

(3) The process which forms the 2nd semiconductor region of the 1st conductivity type of the same conductivity 
type as said semi-conductor substrate in the 3rd field of the principal plane of said semi-conductor substrate while 
forming the 1st semiconductor region of the 2nd conductivity type of said semi-conductor substrate and opposite 
conductivity type in the 2nd field of the principal plane of said semi-conductor substrate or forming this 1st 
semiconductor region in it. 

[Claim 2] The process which forms the 1st slot for alignment targets indicated by said claim 1 Are the process 
which forms the 1st slot in the scribe field of said semi-conductor substrate, and the process which forms said 2nd 
semiconductor region or the 2nd semiconductor region, and the 3rd semiconductor region the integrated-circuit 
formation field of said semi-conductor substrate — a well — it being the process which forms a field and the 
process which forms said 2nd slot for isolation said semi-conductor substrate and a well — between each 
components of a field which are alike, respectively and are formed, or said two or more wells — the manufacture 
approach of the semiconductor integrated circuit equipment characterized by being the process which forms the 
slot which separates electrically between the each components of a field which are alike, respectively and are 
formed. 

[Claim 3] The thermal oxidation processing indicated by said claim 1 or claim 2 is the manufacture approach of the 
semiconductor integrated circuit equipment characterized by including the processing which removes the damage 
layer of the principal plane of the semi-conductor substrate accompanying formation of said 1st slot for alignment 
targets, and the 2nd slot for isolation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] About semiconductor integrated circuit equipment, especially this invention is applied to the 
separation technology between components of semiconductor integrated circuit equipment, and relates to an 
effective technique. 
[0002] 

[Description of the Prior Art] The circuit which integrated a semiconductor device and this semiconductor device is 
made detailed for the purpose of improvement in a component property, or improvement in a circuit property, and 
high integration is attained. Insulating separation of between two or more components (active element) is mutually 
carried out electrically by component separation technology on a semi-conductor substrate (setting during 
manufacture, after a semiconductor wafer and scribe processing is a semiconductor chip). The important 
requirements for component separation technology are making area required for separation small to the minimum, 
and securing the arrangement area of a component effectively on the principal plane of a semi-conductor substrate. 

[0003] by the way, semiconductor integrated circuit equipment equipped with the optimal CMOS (complementary 
MOS FET) for improvement in the speed of a low power and a working speed etc. is shown in drawing 8 (important 
section sectional view) — as — n mold — a well — a field 4 and p mold — a well — the boundary between each of 
a field 5 is intervened and between components is separated, concrete — p mold — a well — n+ formed in the 
principal plane of a field 5 the mold semiconductor region (the source field or drain field of n channel MOS FET) 11. 
and n mold — a well — p+ formed in the principal plane of a field 4 Between the mold semiconductor regions (the 
source field or drain field of p channel MOS FET) 12 intervenes a field insulator layer (thermal oxidation film), and 
insulating separation is carried out. In drawing 8 , a sign 1 is p mold channel stopper field formed in the field which is 
easy to reverse a p type semiconductor substrate (single crystal silicon substrate) and a sign 8. 

[0004] however, this kind of component isolation construction — p mold — a well — a field 5 and n mold — a well - 
- [ near / each / the boundary of a field 4 ], the carrier consistency of a different conductivity type is offset 
mutually, and a carrier consistency becomes low (a well — the high impurity concentration of a field becomes low), 
that is, p mold — a well — n+ of a field 5 the mold semiconductor region 11 and n mold — a well — p+ of a field 4 
The insulating separation pressure-proofing between the mold semiconductor regions 12 cannot fully secure, for 
fully securing insulating separation pressure-proofing — p mold — a well — n+ which the plurality of a field 5 
adjoins between the mold semiconductor regions 1 1 or n mold — a well — p+ which the plurality of a field 4 adjoins 
A criteria isolation dimension, then this dimension several times the distance of criteria isolation are needed in 
between the mold semiconductor regions 12. 

[0005] moreover, p mold — a well — n+ of a field 5 the mold semiconductor region 1 1 and n mold — a well — p+ of 
a field 4 Since the base width of face of a lateral parasitism bipolar transistor becomes small and a grounded emitter 
current amplification factor hPE increases when the isolation dimension between the mold semiconductor regions 12 
is not secured enough, latch rise resistance deteriorates. 
[0006] 

[Problem(s) to be Solved by the Invention] as the technique which can solve the above-mentioned technical 
problem — the principal plane of the semi-conductor substrate 1 — setting — p mold — a well — a field 5 and n 
mold — a well — the component separation technology which forms the slot for isolation in the boundary part 
between fields 4 is known. Said slot for isolation is formed in the depth direction of etching from the principal plane 
of the semi-conductor substrate 1, and, as for this slot for isolation, an insulating material is embedded. The 
component separation technology which forms this slot for isolation has the description which can improve 
insulating separation pressure-proofing, without spoiling a degree of integration, since a distance required for 
insulating separation is securable in the depth direction of the semi-conductor substrate 1 compared with the 
selective oxidation technique of the principal plane of the conventional semi-conductor substrate 1, and the so- 
called LOCOS technique. 

[0007] However, the process which embeds an insulating material at the process and isolation Mizouchi who form an 
isolation slot increases simply, and the number of production processes of semiconductor integrated circuit 
equipment increases the component separation technology which forms the above-mentioned slot for isolation. 
[0008] Moreover, also technically, the component separation technology which forms the above-mentioned slot for 
isolation is accompanied by difficulty. For example, after forming the slot for isolation in the principal plane of the 
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semi-conductor substrate 1, the technique which introduces an impurity (channel stopper field) into the side 
attachment wall of this slot for isolation, and the technique which embeds [ in the slot for isolation where width of 
face differs ] an insulating material at homogeneity are accompanied by difficulty, respectively. Moreover, the 
beveling technique (rounding-off technique) performed in the angular aperture section or the bottom face angle 
section of the slot for isolation for the purpose of relaxation of stress concentration or electrolysis concentration is 
similarly accompanied by difficulty. 

[0009] it makes as a technical problem that this invention solves such a trouble — having — a semi-conductor 
substrate and a well — between each of a field, or two or more wells — it aims at offer of the technique which can 
reduce the number of production processes in the manufacture approach of the semiconductor integrated circuit 
equipment which forms the slot for isolation between each of a field. 
[0010] 

[Means for Solving the Problem] This invention is characterized by providing the following process (1) thru/or a 
process (3) in the manufacture approach of semiconductor integrated circuit equipment in order to solve the 
above-mentioned technical problem. 

[001 1] (1) While forming in the 1st field of the principal plane of the 1st conductivity-type semi-conductor substrate 
the 1st slot for alignment targets formed in the depth direction from the principal plane of said semi-conductor 
substrate In the principal plane of said semi-conductor substrate, into the boundary part between each of said 1st 
field, the 2nd different field, and the 3rd field contiguous to this 2nd field The process in which a flute width forms 
the 2nd small slot for isolation compared with said 1st slot (2) The thermal oxidation film is formed by thermal 
oxidation processing all over the principal plane of said semi-conductor substrate, the process which embeds said 
thermal oxidation film to the interior of said 2nd slot at least, and (3), while forming the 1st semiconductor region of 
the 2nd conductivity type of said semi-conductor substrate and opposite conductivity type in the 2nd field of the 
principal plane of said semi-conductor substrate or forming this 1st semiconductor region in it The process which 
forms the 2nd semiconductor region of the 1st conductivity type of the same conductivity type as said semi- 
conductor substrate in the 3rd field of the principal plane of said semi-conductor substrate. 

[0012] Moreover, the process which forms said 1st slot for alignment targets this invention It is the process which 
forms the 1st slot in the scribe field of said semi-conductor substrate. Said 2nd semiconductor region, It is the 
process which forms a field, or the process which forms the 2nd semiconductor region and the 3rd semiconductor 
region — the integrated-circuit formation field of said semi-conductor substrate — a well — the process which 
forms said 2nd slot for isolation — said semi-conductor substrate and a well — between each components of a 
field which are alike, respectively and are formed, or said two or more wells — it is characterized by what is been 
the process which forms the slot which separates electrically between the each components of a field which are 
alike, respectively and are formed. 

[001 3] Moreover, this invention is characterized by what said thermal oxidation processing includes for the 
processing which removes the damage layer of the principal plane of the semi-conductor substrate accompanying 
formation of said 1st slot for alignment targets, and the 2nd slot for isolation. 
[0014] 

[Function] In the manufacture approach of said semiconductor integrated circuit equipment, since this invention 
uses the process which forms the 1st slot for alignment targets used in the case of the mask alignment in a 
photolithography technique and forms the 2nd slot for isolation at the same process as this process, it can reduce 
the part and the number of production processes equivalent to the process which forms this 2nd slot for isolation. 
Moreover, in the manufacture approach of said semiconductor integrated circuit equipment follow this invention on 
formation of said 1st slot for alignment targets, and the 2nd slot for isolation. Since the thermal oxidation processing 
which removes the damage layer of the principal plane of a semi-conductor substrate was used and the thermal 
oxidation film was embedded to the interior of the 2nd slot for isolation at the same process as this process, the 
part and the number of production processes equivalent to the process which embeds the thermal oxidation film to 
the interior of this 2nd slot for isolation are reducible. 
[0015] 

[Example] Hereafter, the suitable example of this invention is explained based on a drawing. 

[0016] The manufacture approach of the semiconductor integrated circuit equipment which is one example of this 
invention is shown in drawing 1 thru/or drawing 7 (important section sectional view shown for every production 
process). 

[001 7] First, p mold (or n mold) semi-conductor substrate (semiconductor wafer) 1 which consists of single crystal 
silicon is prepared. 

[0018] next, it is shown in drawing 1 — as — the principal plane of the semi-conductor substrate 1 — setting — a 
scribe field (inside of drawing 1 . left-hand side) — the object for alignment targets — slot 2S are formed, and this 
object for alignment targets — the same process as the process which forms slot 2S — setting — the well of an 
integrated-circuit formation field — isolation slot 2W are formed in the field (the inside of drawing 1 . center of 
right-hand side) equivalent to the boundary part between fields. 

[0019] said object for alignment targets — slot 2S are used as a mark for the alignment of a manufacture mask in a 
photolithography technique, moreover, the object for alignment targets — slot 2S are formed in the scribe field 
which does not affect formation of the component in an integrated-circuit formation field, therefore — since this 
scribe field is eliminated after a scribe (dicing) process — in principle — the object for alignment targets — slot 2S 
do not exist. 
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[0020] said object for isolation — p mold with which slot 2W are formed at a back process — a well — the 
component formed in a field, and n mold — a well — insulating separation of between the components formed in a 
field is carried out, and it is used in order to heighten the insulating separative power of a parenthesis, the object for 
isolation — slot 2W — fundamental — the object for alignment targets — since it is formed at the same process as 
the process which forms slot 2S. it can form, without increasing the number of production processes. 
[0021] said object for alignment targets — slot 2S and the object for isolation — each of slot 2W uses the etching 
mask formed with the photolithography technique, and forms it by anisotropic etching, the object for alignment 
targets — slot 2S — for example, it forms with the flute width of 2.0 micrometers, and forms in a depth of 0.5 
micrometers from the principal plane of the semi-conductor substrate 1 so that it may be easy to carry out 
alignment, the object for isolation — slot 2W are formed with the flute width of 0.5 micrometers, in order to 
decrease for example, isolation area, and they are formed in a depth of 0.5 micrometers from the principal plane of 
the semi-conductor substrate 1. 

[0022] Next, thermal oxidation down stream processing is given all over the principal plane of the semi-conductor 
substrate 1, and as shown in drawing 2 , the oxidation silicon film 3 is formed in order to remove the damage layer of 
the surface layer generated based on said anisotropic etching. This oxidation silicon film 3 is formed by 500nm 
thickness, the oxidation silicon film 3 in this thickness — the object for isolation — the interior of slot 2W is almost 
embedded, and the front face on slot 2W for isolation is formed evenly, moreover, the oxidation silicon film 3 — the 
object for alignment targets — the front face on slot 2S for alignment targets is formed evenly, without embedding 
the interior of slot 2S. 

[0023] Next, isotropic etching is performed all over the front face of said oxidization silicon film 3, the so-called 
etchback processing is performed, the amount of over etching is added, and a part for the thickness used as a layer 
at the thickness of said oxidization silicon film 3 is etched (refer to drawing 3 ). this etchback processing — said 
object for isolation — inside slot 2W, the oxidation silicon film 3 can be saved alternatively, the principal plane top of 
the other semi-conductor substrate 1, and the object for alignment targets — each oxidation silicon film 3 inside 
slot 2S is removed. Said etching is performed by HF. moreover, the object for isolation — for making flat the front 
face of the oxidization silicon film 3 embedded to the interior of slot 2W, the amount of over etching is lessened. 
[0024] said object for isolation — since it is formed at the process as the process which forms the oxidization 
silicon film 3 for removing a damage layer that the oxidization silicon film 3 embedded to the interior of slot 2W is 
the same, without it increases a production process — the object for isolation — embed the oxidization silicon film 
3 to the interior of slot 2W — **. 

[0025] Next, although a sign does not attach as thermal oxidation processing is performed all over the principal 
plane of the semi-conductor substrate 1 and it is shown in drawing 3 , the oxidation silicon film is formed on the 
principal plane of the semi-conductor substrate 1 . This oxidization silicon film is formed by 50nm thickness for the 
purpose of relaxation of the damage in the case of ion implantation, prevention of heavy metal contamination, etc. 
[0026] next, it is shown in drawing 4 — as — the principal plane of the semi-conductor substrate 1 — setting — n 
mold — a well — while introducing alternatively 4 Ns (for example, P+) of n mold impurities into the formation field 
of a field — p mold — a well — p mold impurity (for example, B+) 5P are introduced into the formation field of a 
field. On the occasion of 4 Ns of n mold impurities, and each installation of p mold impurity 5P, the mask for 
installation formed with the photolithography technique is used respectively. 4 Ns of n mold impurities are 1.5x1013 
atoms/cm2. In a dose, it is introduced with the energy of 130KeV. p mold impurity 5P are 1.2x1013 atoms/cm2. In a 
dose, it is introduced with the energy of 40KeV. in addition, a scribe field — this example — setting — fundamental 
— a well — the impurity for field formation is not introduced. 

[0027] next, the semi-conductor substrate 1 — thermal diffusion processing — giving — 4 Ns of said n mold 
impurities — stretching diffusion — giving — n mold — a well — while forming a field 4 — p mold impurity 5P — 
stretching diffusion — giving — p mold — a well — a field 5 is formed. Thermal diffusion processing is performed at 
1 100 degrees C for about 20 hours, said n mold — a well — a field 4 and p mold — a well — if each of a field 5 is 
formed — the so-called twin — a well — structure is formed (refer to drawing 5 ). 

[0028] Next, the oxidation silicon film which remains on the principal plane of the semi-conductor substrate 1 is 
removed, and the oxidation silicon film 19 is newly formed by thermal oxidation processing. This oxidation silicon film 
19 is formed by 20nm thickness. 

[0029] Next, a silicon nitride film 20 is formed the whole surface on the front face of said oxidation silicon film 19, 
and said silicon nitride film 20 is removed except for the silicon nitride film 20 of a component formation field, and 
the silicon nitride film 20 of a scribe field. A silicon nitride film 20 is deposited with a CVD method, and is formed by 
15nm thickness. The etching mask formed with a photolithography technique is used for this silicon nitride film 20. 
and pattern NINGU is carried out by anisotropic etching. Said saved silicon nitride film 20 is used as an anti- 
oxidation mask (refer to drawing 5 ). 

[0030] said object for isolation — since the front face of the semi-conductor substrate 1 oxidizes and it is eaten in 
case slot 2W embed the oxidation silicon film 3 to the interior, a flute width is formed in about 1 micrometer, 
moreover — especially — p mold — a well — since it is easy to generate an inversion layer (leak pass) along with 
the field insulator layer formed behind, it becomes indispensable forming [ of a channel stopper field ] a field, 
therefore — if the silicon nitride film 20 as an anti-oxidation, mask secures the dimension (from the edge of a silicon 
nitride film 20 to the slot 2 for isolation the dimension of one side to the opening edge of W 0.5 micrometers) of 0.5 
micrometers for formation of a channel stopper field — a silicon nitride film 20 — a well — in the boundary part of 
a field, it is set as about 2.0 micrometers. 
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[0031] next, it is shown in drawing 5 — as — p mold — a well — in the principal plane of a field 5, p mold impurity 
(for example, B+) 8P are introduced into the formation field of a channel stopper field, p mold impurity 8P use the 
introductory mask 21 formed with the photolithography technique shown with a broken line for said silicon nitride 
film 20 and drawing 5 , and are introduced into them, p mold impurity 8P are 3.0x1013 atoms/cm2. In a dose, it is 
introduced with the energy of 30KeV. 

[0032] Next, after removing said introductory mask 21, said silicon nitride film 20 is used as an anti-oxidation mask, 
thermal oxidation processing is performed, and the field insulator layer (oxidation silicon film) 6 is formed. This field 
insulator layer 6 is formed by 500nm thickness. Moreover, since this thermal oxidation processing follows heat on 
coincidence, it extends to said p mold impurity 8P, diffusion is performed, and p mold channel stopper field 8 is 
formed (refer to drawing 6 ). 

[0033] Component isolation construction is completed by forming this p mold channel stopper field 8. said n mold — 
a well — a field 4 and p mold — a well — the boundary part between each of a field 5 — the object for isolation — 
the component isolation construction formed in the oxidization silicon film 3, the field insulator layer 6, and p mold 
channel stopper field 8 which were embedded to slot 2W and the interior of those is constituted, this oxidation 
silicon film 3 and the field insulator layer 6 — a well — the between separation insulator layer 7 is constituted, said 
n mold — a well — among two or more components formed in a field 4, the component isolation construction 
formed by the field insulator layer 6 is constituted, moreover, p mold — a well — among two or more components 
formed in a field 5, the component isolation construction formed in the field insulator layer 6 and p mold channel 
stopper field 8 is constituted. 

[0034] And as shown in drawing 6 , the silicon nitride film 20 used as an anti-oxidation mask is removed. 
[0035] Next, as shown in usual at drawing 7 according to a CMOS program, sequential formation of each of n 
channel MOS FETQn, p channel MOS FETQp, an interlayer insulation film 13, the connection hole 14, and wiring (for 
example, aluminum-Cu alloy) 15 is carried out. 

[0036] Said n channel MOS FETQn is formed by carrying out sequential formation of each of gate dielectric film 9, 
the gate electrode 10, a low-concentration n-type-semiconductor field, a sidewall spacer, and the high- 
concentration n-type-semiconductor field 11. P channel MOS FETQp is formed by carrying out sequential formation 
of each of gate dielectric film 9, the gate electrode 10, a low-concentration p type semiconductor field, a sidewall 
spacer, and the high-concentration p type semiconductor field 12. In this example, each of each of n channel MOS 
FETQn and p channel MOS FETQp consists of LDD (Lightly Doped Drain) structures. 

[0037] and said wiring 1 5 forms — having (the last protective coat being formed in fact) — in a scribe field, scribe 
processing should do the semi-conductor substrate 1 — it is formed as a semiconductor chip. 

[0038] In addition, this invention is not limited to said example and can be variously changed in the range which does 
not deviate from the summary. 

[0039] for example, this invention — a single — a well — it is applicable to the semiconductor integrated circuit 
equipment which has structure, that is, the well in which, as for this invention, a component is formed — the slot for 
isolation is formed in the boundary part between a field and the semi-conductor substrate with which a component 
is formed similarly. 

[0040] Moreover, this invention is not limited to CMOS but can be applied to the semiconductor integrated circuit 

equipment which has an n channel, p channel MOS FET or CMOS, and a bipolar transistor. 

[0041] 

[Effect of the Invention] As explained above, since this invention uses the process which forms the 1st slot for 
alignment targets used in the case of the mask alignment in a photolithography technique and forms the 2nd slot for 
isolation at the same process as this process, it can reduce the part and the number of production processes 
equivalent to the process which forms this 2nd slot for isolation in the manufacture approach of semiconductor 
integrated circuit equipment. 

[0042] Moreover, in the manufacture approach of semiconductor integrated circuit equipment since this invention 
used the thermal-oxidation processing accompanying formation of the 1st slot for alignment targets, and the 2nd 
slot for isolation which removes the damage layer of the principal plane of a semi-conductor substrate and 
embedded the thermal-oxidation film to the interior of the 2nd slot for isolation at the same process as this 
process, it can reduce the part and the number of production processes equivalent to the process which embeds 
the thermal-oxidation film to the interior of this 2nd slot for isolation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an important section sectional view in the 1st process which shows the manufacture approach of 

the semiconductor integrated circuit equipment which is one example of this invention. 

[Drawing 2] It is an important section sectional view in the 2nd process. 

[Drawing 3] It is an important section sectional view in the 3rd process. 

[Drawing 4] It is an important section sectional view in the 4th process. 

[Drawing 5] It is an important section sectional view in the 5th process. 

[Drawing 6] It is an important section sectional view in the 6th process. 

[Drawing 7] It is an important section sectional view in the 7th process. 

[Drawing 8] It is the important section sectional view of conventional semiconductor integrated circuit equipment 
[Description of Notations] 

I Semi-conductor Substrate 
2S, 2W Slot 

3 19 Oxidation silicon film 

4 and 5 a well — field 

6 Field Insulator Layer 

7 Well — between Separation Insulator Layer 

8 Channel Stopper Field 

9 Gate Dielectric Film 

10 Gate Electrode 

II 12 Semiconductor region . 
20 Silicon Nitride Film 

Q MOSFET 
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mmm2] mBmimi turns tiz. r^-(^> 
h z - y •» h ^0 1 p^^fig-r ^ nit frie^(*s 

>E*23£*ttflRi*. X«02^i*M^RO'03*^ 

«SO**T-»gtffl02^©ff^{c# i 5 > ¥&#£«©£ 

^fl^fWlSg2gK©S¥ii#a o 
[fS?B©»itfflftgil!l§] 
[000 1 ] 

[MSi±©*OT#i? ] $»ihu. ¥««^iaiHK^H«c 
B§U ^tc. *a«*SISIl!f^g©^|ai»ISHKJ|5(cfi 

[000 2] 

±(ctec>T, ass©^ (tgftjRT) n 

©iBgMa?:W5accfi|ff-r C <h r* -S„ 

[ 0 0 0 3 ] t c mnmmt), wtm&oB&it 
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2 

«c««;CMOS (tBffl^MOSFET) £<i;l/c¥ 

2»(**«iisg$ig&3:. ms (m&ffiwm) icm-rxs 

CC, nS0uW4, pi 1 ? iJ^I^5©^^©P^© 

9x;|/&i$5©£E{cj|Sjj£;**ifcn* S^^M^E (n 
* *JUMO S F E T©V KU-f >M^) 
1 1 inS')xj^4©SIK:M$nfcp* 
&$M^c (p?--f ^^MOSFET©V-^fIi^.ttKU 

10 Jg) £/M£U ifeSffl-gtSft-E.,, 08fC:fc$t,iT, 

s. 

[0004] Lfrv. ccomoym+mmma. 

x;UM^f 5 , nl^i ^Migf 4 ©5*c * ©J^|?iafi|{c*5 (, > 

ft&) „ pS^ubiiSOn' S^M*«iS 

1 linl^x^4©p* M*^M^(12 4©ra 
20 OtttttaitfHjEftf. ^Ktt«r*ft«,». JftM^MWEE 
5r?c^-«:5i«-r€)tC«, pS^x^j^5(Dliii<jr)Kig 
«n' lffl. X«nM^x;U|g«4© 

MoitfSp* S^Ki^gWl 2ffl**!a»PS^ 
i^tl«, C©S?f^-tffi©^fg©!Sffll*5^<tft 

So 

[0005] pi^iAilSOn' IfiM 

Ml linf^i;W4©p' S^ft^i2i© 

raosfpsijtfe^^sisstir^fti**^. ^ifii©^ 

[0006] 

[fPJitfSI&OcfcSi-rSiSH] ±iBBWI*)B»'C*4 
«M^5 <b nM^x;U^ig?4 i©P5©J*Sg|J^(C^^|i 

mm*Bi$i.?z>. m*5m8Mifi'fat>in.x\,>z>. mmm 
ttmmmte^mfcmffi. 1 ©i®*>6m$^isncx » ? 

40 tt, fiE*©*«i*S« 1 ©^©jSRKffc^ gBu L 
O C O S SptifC jt^T. 1 ©^ ^ ^[6] {Ci^S 

^iscc^sftffifin&jgst?*^©^. 0as?raft-5c 

[0 00 7] ftAi6, t(ra©3R^BIffi»?:B^ 

f*»aiH]s§«g©^^xii^*5ii jnr s . 
[ o o o 8 ] */c. m&vm+ftmmmzBfSrrzm? 

50 mm i co3Micm*ftmmm*:&i&Lit®tc c ©*t^ 



(3) 

3 

tsrss. WD^uhm-immmictmm^— tea 
iMsmrM*:*mmzzi$5. ttc. &t>mtp-pmmm 

[ o o o 9 ] *mnz. c©j: 5&ra®j£.4iisfc?-£c 

i^fSgltbTft^n/^©-?*^. ¥ag{*g«> 9x 
■rs. 

[00 10] 

[fss£ft?ft-rs/t«>©^g] ±sesiii*w 

T. TfSXii ( 1 ) ftSXg ( 3 ) £|«il,/cC 

[ooin ( i ) IB i mwm¥m&m&<D£ffi(Dm i 
fc v t-^jo h*-y* hffl^i^^fiX-rstit 20 

©Pfl©^a^tc. Miani 1 $t«:l£^.-a80i#s/|N;* i,>5R 
^sn^ifs 2 jt^ff^-r SXII. ( 2 ) Mie^^ss 

©X^±ffl(CgWfc^3{tcfcoTf&^tJg£^((SU >P 

*<t t>mnm 2 ^©rtge^ffis^^t^^aiityx 

«L (3) B?ie^«:*ffi©XS©^2«l«tC. iJIB* 

g&stg £ s^hm©^ 2 1 mmwmmzB 

Bfrte^»SS©i®©»3«i|S(C. b5IE^»S©<!: 30 

m-mmm^ 1 agniaifi 2 *mmw**&tiar 51 
ft. 

[00 12]**:. mfiar^^oh^-y 

^fflii it^^-r iig*. mria*^^s«©x i> 

Xitm 2 ^^^RC/m 3 ¥9fttHi« & J£ 

x-^mmzBm-r 2, jLmv&Ki. mzm*ftmmm2m 

^ts$ns#^©^ra. ximim&<Dvx.)i>m® 40 
©** {cjgfiss n^s^^ps^^wtc^sf-r-s^ 

[00 1 3] */c. mMB^t&stf. ifta 

oMl&lcft'). ^»S«©Xffl©^y-yjl?r^*f 
[0014] 

[ftffl] WHHtt. f?f2¥«»^®I5IffiSg©l{iS^ 

•^©BHc&ffi-f 7?^> h*-y» hffls&irt* 50 
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4 

mm2m*mi8&ho-?. c<DmttW8m2m%Bj& 
-r^xgKtg^-r*^ wt&x.m&zmmvzz>. * 

mm&2m<mmt&'y . *^««©i®©^>-y 

/i^^t-^^^kfflS^fiJfflL,. C©Xli£|S]-Xg 

tsh^bmss 2 ^©rtgptc^^ba^aiA^c-c. 

COSfrHHBUBSI 2 «©i*iSWc8&K{bJ8£*f iiifXfifc: 
[0 0 15] 

[0016] *mw<D-mmm~c$>z*m&mm®&m 

[0017] ST. #^a^*>6^c^pM (Xttn 

[0018] s 1 tc^-r <fc ^tc. ¥zgf*®« 1 © 

^ffiCCteUT, x^^tfW (SI*. £(?]) 

-/>>h$-y^ffli2s%ffi!ti. ^-ur, c© 
xs«c*»«,»r. «SlliIgS^(S«JiS©^i;u^ll©^ 

[0019] ffi2&T5-<jt>h bmffi2 SB, 

7* h 7^7 7^-SilCfeM, !3jS-7Xi7©ffig 
^*D-a-ffl©gEP£L/Tffiffl3n-5„ *fc. 
*-y? hfll^2S««SI|p]8S^^I«f©^©^fiS 

[0020] W£K?0NUftt 2 W«. 

ir&xff <fc|Bi-xg-e^i&£*-i.5©t\ ssf^xg^it 
ftrr*cift<»i«'c*.5. 
[0021] mrieT7'C^> h Hffl?t2 s. 

ho^>-r^<fc^tc. 2. 0 umommv 

Bl&L, ¥«i*S«l©±S*>6 0. 5Mm©^§-C}fJ 

^■Tifc*(CO. 5 ym©«|iJi-C^t. 1 
©3EBo^^>0. 5</m©g!l3-C^-rS. 
[0022] guies^tti •? ^y^s^Jc^r^ 



« 1 ©^E^ffite&Kfbtearg* tfe b , m 2 icnkt J: 
9<C, »{baSR«t3&JB5RT4. C©MfbSX«3M:, 

5 0 OnmOWtftilJhS. C©atflWc*JW 
*«fbg*«3«\ *^l^i*2W©rt»3W2<fc^ 

[0 0 2 3 ] jfcjc, gVKR{b&SJR3 <D«m©±ffi«:« 

*-^-x**>^S£flO#U NIBEIfUS9KBl3<D«t 
Wlcm±T2>ML&ft<Dx.y*'>#£ft5 (H3#M) . 

©rt»<cttiWba**3*»iw«c3!«r#s. 

*2S<Drtaw>^©HffcS3RK3tt|»S3n4. MK 
C 0 0 2 4 ] fuiam^gf«m2 W<Drt»tegi&**l* 

ati«irr*c4ft< 1 x^«ffi*2w©rtgKcBHb 

C00 2 5] ^cjc. l ©£ffi£fficcj»BMb«i 

[oo26]»c, S4(c^j:^ 4 mm&mmi(D 

(«A»P+) 4N*aB?WCc»A'r*<!:i4K: % pi 
^x;l««(D0fiS««ccpS^>B!ft (m«B+) 5P 
^iAt^ 0 nM^*«®J4N, pi^5 POD^CD 

1 . 5X1 0 13 atoms/cm 1 © F — X»c*sl>T, 1 
3 0KeV©xWt*2|A3ti^ pS^ftf 5P 
tt. ffjfctf, 1 . 2X1 O 13 atoms/cm 2 CD F-X»C*S 
OT, 4 0KeV©x*;l/friASn*. fcfc, 

[0 02 7] 3Mc % ¥«»Sfi 1 (C^S£f!5ias^MU, 
ME n S7*G» 4 N If* n x;b« 

**ur p a* x>nra5 nidMttBaa. 

«*K1 1 00XIT2 0«f^ fl fulBnM^x;U 

««4* pi^x;«5^^«^^i, mm 
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^^^x^M^M^ni, (H5#flS) o 
[0 0 2 8] 1 cr>£ffi±fC8SoTlr>£ 

WH£*«*|»5&U »rfcfc«kH{b«ffliCcj:or|lfbS 

*n 1 9 *&m?z 0 ccomimmm 1 9 »m«2 0 

[002 9] ;XCC, NEIftf fc&JMI 1 9 <D«®±cD^ffi 

20, * * ^ w :/««(Dfifts**2 0 *»c^t % aria 

Sft^M2 0 *gft*T*. £4U13RAt2 0 tt v «*. 
10 CVDffi-e*t8ISn> 1 5 nm<DJS/frff^Sn 

M^nsx^>^^t^^ K#ftx?*> 
^3?->x>^5n^ ( «fffi»as*iifcS{ba«jBt 

2 OttW»fbvx*±LTffiffi3ft£ (H5#B), 
[0 030] MIBft^gt/B?! 2 W«, *(DF*?SIHcKfb 
Jl*«3*»i&fc|» % 4^fl^l03i9tfStfb3ftA 

Wfc-pffl^xjUUdtt, »fcjgjsRsnS7 -f FJfiflfc 

r, iBKfbv^^iur©a[^«BI2 0tt, 

X h ^/N-«ja<DJBJsS<Dfc«)«:m«0 . 5 miii©^ 

-e<Dnm<D^mi<co. 5 Mm) zmurzt, m<mm 

[003 1 ] y^CC, 05tC^TJ:^{C, pl-)x^li 
piT^S (Wit B+ ) 8P^iAt^ e pB^Ftt 

30 »8P«. «^{bs^2oacfla5cci«ir^r7 
*hyy^77^ RffirMi/tiAv^ ^ 2 1 

hSA£*i£o pSf^»!»8Ptt. m«3. 0X1 
0 13 atoms/cm 2 ©K-Xl{Cfc^t k 3 0KeV(Dx^ 
^*TiASns. 

[003 2 ] ^{C, SufB^Av^ ^ 2 1 A:*, 

mzmitmmm 2 0 *»»^bv^ ^ t ux&m 0 , mm 
<b«ffl*m>, 7-/-^F«Mi(iwia^Riji> 6«» 

40 #5cdt\ MKpS7M»8P(c?|#ffL/ttft3asitS 

[00 3 3 ] C©pS?t^X h7A*^8«f 

^HB«4, pB^x;bS|«5(0*^(C>BI<Dailf«»(c 

2 W. €-C7)^gj5^SiA^n/c^fta^ 
M3, 7 ^ Fi»l6Mpi^t^;U F 

50 7*«fiETS. MEnS9xjUfi4|4(c^iS3ti«tlK 



7 

[0034] -eor, aetcTjx-rj:^^. 

[0 03 5]^«C > jimfCCMOS^py^AiCU/c*! 
t». S7(C^-TJ;^{cn^ + ^;l/MOSFETQn. p 
* + *;l<MO SFETQp, JUHHfitHR 1 3 . Jgi&?L 1 10 
4. <0»*tfA 1 -CuM) 1 b<D$:4Zm<K& 

10 0 3 6 ] fTlBn^-P^JUMOSFETQnW, y- 

+ *;l/MOSFETQp«:. y-Mfel§J19. y- HI 
110, <g?SJ£<Dp§P£2gf«Ii^ \=+>*-)VX'< 

Jl/MOSFETQn. p^t^JUvlOSFETQp©^ 
^*(,vfftfcLDD (Lightly .Doped Drain) ffiM 

[ 0 0 3 7 ] -e-or. sutBffi^ 1 smmznz mm 
C0 038] *mmt, Mtei©5S«ai«cRKe$n-s 

t^WXtZ. 30 

[0039] xmrna, f>if)i>vx.)i>mmz 

[0040] ^I%B^W. CMOSKKg^ft-r. 

nft^SKBpft^MOSFET, ^(,4iC 
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[0 04 1 ] 

iftw<D%>m] y.±.i&wi,tcj:'5ic, *mmz. ¥m<* 
yz-Vv vmmim*j&j8.?z>TM*mmo. con 

[00421 S/C #SS9Itt> ¥ag#ig«[iIS8£SMGr>S? 

©•c. c<D^T-^ilfflm2«©rtSl5«:^^b^iiiity 

[01] *J%Hj©-ig{fee9-c&S^(*m8|[5issgg<D 

[02] ^2X^C*jW^,ggp»fSE-C*-5». 
[03] ^3Xg(CteWS^g)5»f®Sr*)S 0 
[04] IS4Xg(C*}W^^a5WS0T?*?>„ 
[05 ] ^5Xg«Cte^-5^gp»rM0-C*-5. 

[06] mGJLmictsvzm&Siwm-viibZ. 

[07] ^7X^C*sW*^g|5^S0f*.S. 

[0 8 ] mt<Dmm{*mm®&m&<Dg3imwM-e$> 
1 

2S. 2W p 

3 . 19 ffltmmm 

4, 5 ^i^MtS 

6 v a ->i> Ftmm 

7 vx-^fflftmiiMm 

8 f^JWh^W 

9 y- \-tmm 

1 0 y- f^s 
11.12 $.m#mm 
2 0 mmmm 

Q MOSFET 
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